The solution to (4) is
where Bo is an integration constant which need not be determined for our purpose. The solution to (5) may now be obtained by separation of variables as
where the constants An are given by the following ratio of two integrals:
The functions 4>n(y) are eigensolutions to the Sturm-Liouville system (9) y = 0 , <j>P = 0 , y = 1 , <pP = 0 .
The first 20 eigenvalues, X", for (9) have been tabulated by Dranoff [1] along with the functions d>n(y) and the denominator integral of (8). The normalizing condition 0"(O) = 1 was chosen for convenience in computation. Using the approach of Sellars et al. [4] , Dranoff also derived some important approximate formulas for X" and 4>n valid for large n. By manipulation of (9) it can be shown [3] that the numerator in (8) is equal to -<£"(1)/Xn. Hence we may write
where JVB is the normalizing integral appearing in the denominator of (8). Putting Notice that neither Ao nor B0 appears in (12). This equation is simpler than the expression originally derived by Katz [2] in that it contains only one integral, A^^.
Numerical Evaluation of the Kernel. Equation (12) requires more and more terms as 8 approaches zero. Using Dranoff's results [1] , we were able to get satisfactory convergence of (12) down to about 8 = 0.015. An asymptotic solution for small 8 is developed in the Appendix. It takes the form
Unfortunately, Eq. (12) using 20 terms does not give satisfactory agreement with Eq. (13) for the range of 0 near 0.015. Hence it was necessary to extend the work of Dranoff.
Since Dranoff has supplied approximations to the eigenvalues and eigensolutions for large n, the first effort was to use these for values of n above 20. Dranoff's equations yield (14) X" ~ 4(n + l)2,
In addition, following Sellars et al. [4] , it is easily shown that .75
(lß) N"-*Èï I/=l; X=X" 3n + 1
These three approximations are all that are required in (12).
Comparing results from (14), (15), and (16) with actual values at n = 20 reveals that (16) gives values accurate to about .02%, (14) is valid to within 0.1%, but (15) is good only to within about 1.7%. The total error in the quantity <j>Pi\)/Nn at n = 20 is 3.5% when calculated from (15) and (16). In view of the fact that many terms are required in (12) for small 8, this error was deemed excessive. Hence Dranoff's eigenvalues were extended by direct integration of (9).
Using the Runge-Kutta-Gill integration scheme with double-precision arithmetic on the IBM 360, the eigenvalues of (9) from n = 1 to n = 41 were computed. The overall method for extracting these eigenvalues was that described by Dranoff. The calculations at each n were stopped when <£n'(l) was found to be less than 10-13. These calculations are summarized in Table 1 . The interval of integration for the Runge-Kutta-Gill algorithm is shown in the second column. All results from n = 1 to n = 20 agree very closely with those of Dranoff. As a further check on the integration procedure, the last two columns present the numerator integral of Eq. (7) as calculated by direct integration and from its mathematical equivalent, -0"(1)/X". Agreement between the two columns is very good.
Using all 41 eigenvalues in Eq. (12), satisfactory convergence was obtained down to about 8 = .001. Figure 1 is a plot of Mid) on logarithmic coordinates. The asymptote approached for 8 > .3 is Eq. (12), using only the first term of the series. The dashed line at the left edge is Eq. (13). It can be seen that Miff) is approaching this line asymptotically, although exact agreement is still lacking even at 8 = .001.
With these values of the kernel it now becomes possible to test the efficacy of Katz' method for analyzing laminar flow catalytic reactors. The first part of such a program, using computer simulation of a reactor, is now nearing completion.
It has been found that, provided Miff) is known accurately down to about .002, only its integral need be known over 0 < 8 < .002 in order to carry out the convolution. The importance of Eq. (13) is then readily seen, as without it there would be no means for estimating such an integral. Furthermore, over this small range of HIMMTfLOfflNCOSíOHiMCC-HlOíDNOOaOlH CMCMC^CMCMCMC^lC^lCMCOCOCOCOCOCOCOCOCOCO-^-HH 8 the integral need not be known accurately and so the deviation from the asymptote at the left end of Fig. 1 is not serious. 
